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A T the Wellsboro Plant, Wellsboro, 
Pa., a Corhart Electrocast lime glass tank has just com- 


pleted a run of 18 months, 13 days for the Corning Glass 
Works.* It was closed down for business reasons at least 
six months in advance of failure (See photograph.) 


SAYS A In former runs, using the very highest grade of clay re- 


fractories, the life of this same tank has averaged “between 


WORD ABOUT eight and nine months” —less than half as long as the Cor 


hart, even though the Corhart tank was still far from failure! 


But even this astonishing difference does not tell the full story 


@ Corhart superiority. Study these comparative statistics 
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Last month our advertisement in this magazine 


These figures represent the most conservative possible 
featured the outstanding performance of Corhart Electro- exposition of facts and include only the savings on labor 


cast in a Corning Glass Works tank. and material. They do not include the savings from 
: aye increased percentage of selected ware, indirect savings 
Now add THIS to the record: . . : ; . 
from continuous operation and _ other _ intangibles. 
Furnace costs on glass melted in the clay-block tank, ea : 
; : ‘ . . If you would be interested in discussing this or any other 
before its construction with Corhart  Electrocast, : ! : : 
Corhart installation with us, your correspondence is 
amounted to $1.22 per ton. ies 
cordially invited. 
Furnace costs on glass melted in the same tank, after its , ; ; : 
Address: Corhart Refractories Co., Incorporated, 16th 


construction with Corhart Electrocast, amounted to 71 : op 2 
and Lee Sts., Louisville, Ky. 


cents per ton! 


: Pere Representatives on West Coast: Emsco Refractories Co., 
With the clay tank, the cost per day of life was $37. ‘ ; aes ; b 

Los Angeles. In Europe: L’Electro Refractaire, 5 Rue 
With the Corhart tank, the cost per day of life was $23. Cambaceres, Paris. In Japan: Asahi Glass Co., 
For an excess investment of 34.5% ($3,450.) the Marunouchi, Tokio. 
Corhart tank produced 133% extra tonnage—18,903 


tons against 8,130! 


And this in spite of the fact that the clay tank ran to 


complete failure, while the Corhart tank was closed 





down for business reasons at least 6 months prior to 


failure! 
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The Eternal Problem of Seed 


By F. W. Noe 


LT soa samples examined representative of a bulk of 
+ common glass containers are more or less seedy, 
although the glass may not contain seed in sufficient 
quantity to detract greatly from its appearance or to spoil 
its chance in a keenly competitive market. 

The effect of small seed upon the thermal and mechanical 
endurance of the glass is negligible so far as processing and 
handling containers are concerned and in this respect it is 
not essential for such glass to be perfectly seed-free. But 
the problem is of vital importance to the efficient production 
engineer, who, for reasons of economy, desires to obtain the 
maximum draw from a tank with the minimum increase 
in overhead charges. 

A little reflection will show that almost invariably, the 
reason why seedy glass is produced at all is because of this 
same question of economy. If a furnace is producing seedy 
glass, and upon a modification to the batch or some other 
condition, it is found that the glass becomes seed-free, then 
the output of the furnace is at once increased until it is 
again on the boundary line of producing seed. From the 
point of view of cost of production this is excellent practice, 
but the harassed technologist is faced with an eternal prob- 
lem of eliminating and preventing seed. No sooner has he 
achieved a success in this direction, most probably after 
weeks of experiment and hard work, than the ever alert 
production engineer seizes the opportunity of increasing 
his output and the patient technologist again faces the old 
problem. That he must be credited with some considerable 
success, however, there is no question. This is evident from 
a comparison of modern practice with the practice, say, of 
a decade ago. It was then considered by many authorities 
that seed-free glass could not be consistently obtained if 
the melting area for one ton of glass produced in 24 hours 
was less than 15 square feet. Today it is certainly not con- 
sidered efficient practice if the melting area for one ton of 
glass produced in 24 hours exceeds 10 square feet. In fact, 
in many cases, it is as low as 7 or 8 square feet, while even 
these figures do not represent occasional more economical 
practice. 

The structural modifications and improved methods of 
control and operation of furnaces, the technology responsible 
for batch composition, mixing and feeding that have made 


possible such enormous strides in the production of seed-free 
glass are common knowledge and need not be referred to in 
these short notes on the subject. Useful information, how- 
ever, can be gained when the many causes of seed in glass 
are examined in the light of more recent knowledge upon 
the subject and when the many factors are studied indi- 
vidually and as a whole. 

Seed in glass can be caused by a number of conditions, 
some of which may be broadly stated as follows: 

(a) Composition of glass and condition of raw materials 
and batch. 

(b) Ratio of cullet to batch and condition of cullet. 

(c) Melting temperature and time of melting. 

(d) Furnace conditions, including dimensions, type and 
age of furnace, type of flame, etc. 

(e) After-manipulation of glass, which includes any 
process in which the glass is manipulated after leaving the 
melting end of the furnace. 


(a) Composition of Glass and Conditions of 
Raw Materials and Batch 

The composition of the glass and state of raw materials 
and batch are responsible for a number of conditions which 
must all be carefully considered in any effort to clear the 
glass of seed. For example, the decomposition of the car- 
bonates, nitrates, etc., during the melting process, results in 
the evolution of large quantities of gas some of which may 
be retained in the glass as small seed, while water vapor 
results from the evaporation of moisture contained in the 
batch materials and water of combination and hydration 
from such materials as boric acid, borax, hydrated potassium 
carbonate, etc., and gases given off also from volatilized 
materials, such as certain salts, arsenic, sulphur, etc., and 
finally entrapped air. 


It has been shown! that the diameter of a globule of gas 
entrapped in molten glass must exceed a certain minimum 
size before it can rise through the melt and escape. The 
rate at which the globule rises is directly proportional to the 
square of the radius of the globule and inversely propor- 
tional to the frictional resistance of. the glass. Although 
increase of temperature has the effect of decreasing the fric- 


~ Howe, J. Amer. Cer. Soc. 1, 201. 
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tional resistance, it never becomes small enough to be negli- 
gible, so that small seed depend entirely for their elimination 
upon the sweeping action of the larger bubbles of gas result- 
ing from the decomposition of the limestone and soda-ash. 
As these larger bubbles rise in the melt, they collect and 
sweep the small, less buoyant seed to the surface. The 
entire elimination of small seed in this manner, however, 
is rarely, if ever accomplished in furnaces where the practice 
is a small melting area per unit mass of glass. 


Loss on Melting 


The batch should be composed to give about 15 per cent 
loss by weight as evolved gases. When the volume of gas 
liberated is much more than 15 per cent, the glass will be 
of a boily nature, while with less than 15 per cent, such as 
with a batch containing slaked or quick lime, the melt does 
not clear so easily, the batch tending to be “dead.” Long 
experience has shown that when the amount of gas liberated 
is about 15 per cent of the weight of the batch the best 
conditions are obtained for eliminating small seed, while 
the batch becomes properly agitated or “‘on the work” during 
the melting process, ensuring rapidity of melting and a 
homogeneous product. 


Grading 


Seed can be caused by badly graded materials, such, for 
example, as a sand containing a large percentage of grains 
less than medium size. Although this applies particularly 
to sand, because of the difficulty experienced in fluxing this 
The 
best condition for the batch from the point of view of rate 
of melting and fining is uniformity of grading of all batch 
materials. 


material, it is also true for any other batch constituent. 


If a large percentage of small grains are present, 
the air entrapped in the interstices between the particles will 
also be very small and difficulty will be experienced in 
eliminating the tiny seed thus formed. 


Moisture 


Moisture in the batch is desirable for many reasons pro- 
vided the quantity is kept under strict control. From the 
point of view of seed, it has been shown? that a limited 
amount of moisture in a soda-lime glass has a beneficial 
effect upon the efficiency of the batch mixing and also upon 
the melting properties of the glass. With soda-lime glass 
containing no saltcake, the optimum effect is experienced 
with one to two per cent moisture. When saltcake is in- 
corporated in the batch, however, up to 4 per cent moisture 
can be employed with advantage. 


Batch Feeding 

Uniformity of batch feeding is of great importance. In 
the case of mechanically-fed furnaces no difficulty is experi- 
enced regarding the quantity of batch fed in a given interval 
time, but with hand-fed furnaces, frequent small fillings are 
without doubt more beneficial than fillings made at larger 
intervals of time. Large fillings almost invariably result in 
a “core” or “island” of partly melted batch which becomes 
sluggish or “dead” due to the carbon dioxide and other 
gasses resulting from the decomposition of the raw materials 
having been expelled at any early stage. It is not improbable 


~ 3, Soc. Glass Tech. Vol. X, pp. 114, 129, 213, 220. 
8This Journal, July, 1930. 


that such “cores” give rise to patches of seedy glass. In fur- 
naces of small dimensions, it is often found with large fillings 
that “islands” of partially melted batch may become carried 
by flow as far as the bridge wall of the furnace. This, of 
course, is very dangerous practice, for the downward pull 
exerted by the glass flowing through the dog-hole may draw 
some of this improperly fined glass into the so-called “fining” 
end of the furnace. Should this occur, seed is the inevitable 
result, for very little, if any, actual fining of the glass occurs 
in the “fining” end. 


Addition of Fluxing and Fining Agents 

Addition to the batch of small quantities of certain ma- 
terials such as “arsenic,” antimony oxide, borax, ammonium 
sulphate, saltcake, nitre, etc., is a recognized method of 
accelerating the rate of melting and clearing the glass of 
residual seed. 


Arsenic 


Small additions of arsenic are used in colorless container 
glasses for several reasons, mainly for the effect of this 
material upon the color of the glass, but also, in addition, 
for its supposed action as a clarifier and brightener. There 
appears to be considerable doubt, however, as to the exact 
function of arsenic, as reference to a recent summary by 
Block and Sharp’ will show. It is the present author's 
experience that the most definite function of arsenic is as a 
stabilizer for color when manganese or selenium is used to 
decolorize the glass and that additions in excess of the small 
quantities required for this purpose are quite unnecessary 
The elimination of seed can be much more effectively carried 
out by cheaper materials. 


Antimony Oxide 

Antimony oxide has a certain reputation as a fining agent 
but the bulk of the available evidence on the use of antimony 
although somewhat meagre, points to the fact that it is even 
less effective as a fining agent than arsenic. In any case, 
antimony is definitely less volatile than arsenic for it is 
shown upon analysis that considerably more antimony is 
retained in the glass than is the case with arsenic. Antimony, 
however, continues to be used by some manufacturers who 
claim for it beneficial properties upon the color and also in 
the elimination of small seed. 


Borax 

It has long been known that the replacement of silica by 
boric oxide in moderate amounts makes for easier melting and 
refining of the glass. This is partly due, no doubt, to the 
reduction in viscosity which occurs, the greater fluidity of 
the glass allowing the easy escape of small seed. On the 
other hand, borax loses nearly half its own weight on heating 
due to the loss of water of crystallization. The evolution of 
this water vapor may also give rise to small seed, but its 
evolution at comparatively low temperatures, causes the batch 
to be quickly agitated and “kept open” thus allowing the 
easy escape of the entrapped air and gases resulting from 
the decomposition of other batch materials and also by the 
stirring action exerted, bringing the components of the batch 
into more intimate contact and so accelerating their chemi- 
cal interaction. 
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Borax thus acts both as an accelerator to the rate of melt- 
ing and as a fining agent and is, therefore, beneficial to the 
batch quite apart from the very useful properties which the 
presence of boric oxide imparts to the glass. 


Ammonium Sulphate 


Publicity has been given of late to ammonium sulphate 
as a batch ingredient for the elimination of seed. Experi- 
ments carried out in England, mainly under the direction of 
Professor Turner and his co-workers, indicated without doubt 
that the addition of from 5 to 10 parts of this substance to 
1,000 parts of sand exerted a most definite effect in ac- 
celerating the rate of melting and also in the reduction of 
the time taken for the removal of seed. Types of glass were 
tested of widely differing composition, the lime content vary- 
ins from 8.5 per cent to 13.8 per cent while the soda content 
varied from 13.1 per cent to 16.8 per cent. In all cases 
there was an improvement both in the melting and refining 
rates with additions of ammonium sulphate up to 10 parts 
to 1,000 parts sand, although no progressive improvement 
was noted when the amount of ammonium sulphate was in- 
creased beyond this limit. 

The exact action of ammonium sulphate is not yet known. 
Analysis shows that sulphate is retained in the glass but to 
a less extent than when saltcake is used. As the ammonia 
is found to escape almost completely, it is probable that 
the ammonium sulphate reacts with some of the soda-ash, 
forming sodium sulphate and liberating ammonia, the latter 
acting mechanically as a stirring agent while the sodium 
sulphate functions in the melt in a manner exactly similar 
to additions of saltcake. Ammonium sulphate would, there- 
fore, be more beneficial as an accelerator to melting and 
refining than equivalent additions of saltcake, carefully con- 
ducted experiments proving that such is indeed the case. 

Ammonium sulphate also reduces the quantity of selenium 
required to decolorize the melt, so that caution must be 
exercised when changing over from saltcake to ammonium 
culphate. 


Saltcake 


Saltcake used in small quantities in a soda-lime glass pre- 
pared from soda-ash is very definite in its action as a 
refining agent. This is quite simply demonstrated with 
melts made up with and without saltcake, the difference in 
time required to clear the glass being very much less in {he 
saltcake batch than in the melt without this ingredient. The 
loss of approximately 44 per cent of its weight as gas does 
not by any means account for the function of saltcake as a 
positive refining agent, although it is no doubt a contributory 
cause. The main reason is apparently the thin, highly fluid 
layer which forms on the surface of the melt when saltcake 
is incorporated in the batch, allowing seed rising to the 
surface to break through and escape without difficulty. 

In summarizing the subject of seed elimination, therefore, 
so far as it has at present been considered, the best condi- 
tions are gained when: 


(1) The loss in melting is about 15 per cent. 
(2) The raw materials are carefully graded. 


(3) The moisture content is kept strictly under control. 


(4) The batch is uniformly fed, if not continuously at 
least at regular short intervals of time. 
(5) 


tors. 


Additions are made to the batch of proved accelera- 
Ammonium sulphate is recommended as being the 
most beneficial, preferably with borax. Arsenic may be used 
only so far as it concerns the color of the glass. 





Famous Glass Mosaics of Saint Sophia Being Uncovered 

Some eighteen months ago the Byzantine Institute of 
America obtained the Turkish Government’s permission to 
undertake the cleaning, examination and repair of the sur- 
face adornments of Saint Sophia. These famous decora- 
tions elaborately treated in mosaic dating from Byzantine 
times are among the most beautiful of their kind in the 
world, and their uncovering is of historical and 
artistic interest. After the conquest of Constantinople by 
the Turks when Sophia was converted into a mosque the 
surface adornments in the form of holy pictures and crosses 
considered as incompatible with the tenets of the Moslem 
religion, which, it was thought, forbade the reproduction 
of the human form in painting or sculpture were covered 


great 


with plaster. 

Thomas Whittemore, director of the Byzantine Institute, 
began actual work of cleaning the mosaics in February of 
this year, and during the following six months uncovered 
nine decorations in the Narthex. The work was _inter- 
rupted in August to enable Mr. Whittemore to pay a visit 
to America to report to the institute the progress that had 
been made; and to be continued early in the coming year 
in the interior of the mosque. 

Although the Turkish Government was giving its full 
support and the work was receiving the full co-operation 


of Turkish archaeologists, much gossip has been spread in 
Istanbul regarding the undertaking. 


of the most 
fanatical Moslem elements objected on religious grounds, 
maintaining that it was contrary to the Mohammedan re- 
ligion, and even insinuating that Mr. Whittemore’s object 
was to spread Christian propaganda in Turkey. This at- 
titude called forth a scathing reply in the local press from 
Halil Bey, for many years director of the National Museum 
and now Deputy of the National Assembly. 

After paying tribute to Mr. Whittemore’s skill and dis- 
interestedness, he emphatically denied that there were any 
religious motives behind the work, and stated that the By- 
zantine Institute was prompted only by a most natural 
desire to restore to light, the most precious examples of 
Byzantine art. He added that the belief that Moslem re- 
ligion does not countenance ‘the reproduction of the human 
face and form is erroneous. The early Caliphs struck coins 
bearing their images, and in seme mosques in Syria and 
Arabia, portraits of Moslem rulers are. found today. More- 
cver, some of the early Turkish Sultans were painted by 
famous foreign artists. Finally Halil declared that the 
republican government was determined to disregard any 
objections due to fanaticism and ignorance and to proceed 
with the work begun by Mr. Whittemore to whom the warm- 
est thanks are due for his initiative and the success of his 
work. —The New York Times. 


Some 
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By R. G. SKERRETT 

66 PNTELLIGENCE Awakening Mankind” is the title 

that Barry Faulkner, an eminent American artist, 
has chosen for the great mosaic designed by him for a wall 
of the loggia at the western entrance of the RCA Building 
in Rockeféller Center, New York City. The splendid pro- 
portions of this decoration—14 feet in height by 79 feet in 
length—are in themselves, sufficiently unusual to arouse 
astonishment. But-this work of art should be of even greater 
interest to the readers of this journal because every unit of 
the panel will be of glass. By unit we mean each tessera, of 
which there will be a total of about half a million colorful 
ind lustrous bits. 

Modern glass mosaics are winning ever-widening recog- 
nition because of their distinctive characteristics and their 
iriistic appeal. But quite apart from these merits they have 
practical advantages that are valued both by the architect 
ind the owner of a structure so adorned. Glass mosaics are 
ittaining something of a vogue and are now often used in 
preference to other forms of mural embellishment. Glass 
mosaics have latterly been placed in banks, steamship offices, 
railroad stations, telephone exchanges, insurance offices, 
school buildings, libraries, hospitals, museums, theaters, and 
kindred structures; and they have been retained, as of old, 
as features in the finishing of many ecclesiastical edifices. 
Glass mosaics are virtually imperishable—they will last as 
long as the walls or ceilings to which they are secured, and 
when temporarily dimmed by dust and grime they need only 
to be washed to be quickly restored to their original beauty. 

Mosaics have been a medium of artistic expression for 
many centuries. The ancient Greeks and Romans, the Incas, 
the Byzantines, and other peoples of the past fashioned 
mosaics for one purpose or another and in greatly differing 
sizes—some of them being merely diminutive bits of jewelry 
while others were on an expansive architectural scale. In 
those remote times, the mosaists used pieces of colored stone, 
fragments of pottery, some pieces of glass, and any other 
materials at hand that would supply varieties of hues. No 
matter then where the mosaic was made, the mosaist as- 
sembled his creation in situ and piece by piece. Not only 
was he very much limited in his range of colors but he was 
often severely handicapped by the circumstances surround- 
ing his work. Perhaps he had to toil in a dim light; endure 
weakening heat or distressing cold; and on occasions he 
worked in cramped and very fatiguing positions. Again 
and again, he could not view his work as a whole until 
after the mosaic was finished, and platforms and ladders 
were removed. It is a wonder more old mosaics were not 
artistic failures. 

Glass mosaics, as we have them today, are the outcome 
of comparatively modest beginnings made in the “sixties” 
of the last century, when steps were taken to revive archi- 
tectural mosaics and to produce them on a commercial scale 
— incidentally revolutionizing the technique so as to over- 
come many of the tedious, disappointing, and costly dif- 
ficulties under which previous mosaists had worked. Then 
it was that the glassmaker was called upon to provide ma- 
terials that would afford a greater range of color. At the 
same time, a method was developed that would permit the 
mosaist to fashion an architectural mosaic right in his studio 


and then transfer it safely and in sections to the place of 
ultimate installing—the process at the latter point consisting 
of securing the unit sections in their proper sequence, by 
means of a suitable mortar spread upon the mural surfaces. 

Today, thanks to cumulative technical knowledge on the 
part of the glassmaker, the modern mosaist has at his com- 
mand a “palette”, so to speak, of substantially 10,000 shades, 
including certain glasses containing metallic films and 
finished with textured surfaces that produce rich and dis- 
tinctive effects. The Faulkner mosaic for Rockefeller Center 
is now in the process of making in the studio of Ravenna 
Mosaics, Inc., New York City. This experienced concern 
has turned out a large number of fine architectural mosaics; 
and it manufactures most of the glass used by it. As might 
be expected, in the course of the years in which Ravenna 
Mosaics, Inc., has been engaged in this department of the 
glass industry it has developed formule for colored glasses 
that are naturally held as trade secrets. However, it is 
possible to give some details relating to the general nature 
of the glass produced for mosaics and to outline the pro- 
cedure employed in making the cakes or rondelles from 
which the rectangular wee blocks of glass or tesserae are 
obtained. 

In the first place, the glass is a lead glass, and carries 
enough borax to insure a low co-efficient of expansion so 
that a mosaic will be unaffected by more or less marked 
changes in temperature. The lead content makes it pos- 
sible to break the glass along a chosen line, especially after 
a rondelle has had one of its surfaces scored with a steel 
glass cutter. With that done, a comparatively light blow 
or pressure is all that is needed to induce the desired frac- 
ture. The nature of this fracture is important, because 
it is the fractured surface of a tessera that the beholder sees 
when looking at an installed mosaic. The surface of the 
fracture is slightly uneven; and although the glass is of 
a solid color, still, because of the modeling of the fracture, 
the reflections are of different hues. Therefore, the glass 
mosaic is vibrant and the light from a given tessera, for 
example, is unlike that reflected from a similar area that 
has been covered with paint of a single shade. It is this 
unique characteristic of the glass mosaic that contributes 
much to its exceptional charm. 

Glass for mosaics is made in pot furnaces; and the 
capacities of the pots range from 45 to 65 pounds. The 
furnaces are fired with gas, which permits of nice tem- 
perature control. When the glass in a pot is ready for 
withdrawal, a cake or rondelle is made from it in this 
manner: On the smooth iron table of a press are laid either 
two or four iron bars that are just as thick vertically as 
the rondelle which is to be formed within their limiting 
bounds. The bars are arranged either to flank or to sur- 
round a quantity of glass that is poured from a ladle on 
to the table by a worker who gauges the amount with the 
exactness born of experience. While the glass is still plastic, 
a plunger descends upon the mass until arrested by the 
metal strips. The rondelle, except perhaps at some of its 
edges, will have a uniform thickness, which may be either 
one-fifth or two-fifths of an inch, depending upon the 
thickness required. This procedure continues until all the 
molten glass in a pot has been converted into cakes; and 
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How Glass Mosaics Are Made 


ARTISTS BRINGING OUT DETAILS 
HANGING FROM ADJACENT WALL 
MOSAISTS IN STUDIO OF RAVENNA MOSAICS, INC., ASSEMBLING UNIT SECTIONS OF A LARGE MOSAIC. 

WITH HIS HAMMER AND HIS POINTED ANVIL THE MOSAIST BREAKS OR TRIMS A TESSERA TO ANY DESIRED FORM. 
ASSEMBLING A UNIT SECTION OF A LARGE Mosaic. PIECE BY PIECE THE MOSAIST SECURES THE TESSERAE 


WITH PASTE TO THE SUPPORTING HE 
A LARGE MOSAIC BEING ASSEMBLED SECTION BY SECTION ON THE STUDIO FLOOR FOR INSPECTION AND APPROVAL. 
ONLY A FEW OF THE SECTIONS ARE COMPLETED. NOTE THE IRREGULAR FORMS OF THE DIFFERENT SECTIONS. 
PACKING THE SECTIONS OF A COMPLETED MOSAIC FOR SHIPMENT. THE SUPPORTING PAPER WILL BE STRIPPED 
FROM THE SECTIONS WHEN THEY HAVE BEEN CEMENTED TO THE WALL OR CEILING THAT WILL SERVE FOR 


THEIR PERMANENT LODGMENT. 


OF PHOTOGRAPHIC ENLARGEMENTS MADE FROM THE COLORED CARTOON 
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as fast as they are formed they are transferred to an an- 
nealing furnace. The thicker rondelles are annealed in the 
course of four days while the thinner cakes take about three 
days. In this way, any initial stresses in the glass are 
removed and it is put in a state to fracture cleanly when 
the workers are breaking it into tesserae or chipping the 
tesserae into any other shapes desired by the mosaists. 

The foregoing description applies only to the manufac- 
ture of cakes of glass of solid colors. The modern mosaist 
uses a good many tesserae that have a metallic luster, and 
with the aid of these he obtains some striking and brilliant 
effects. The process employed in making glass that encases 
metal films is different from the one already outlined. First, 
very thin cylinders of glass are hand blown and then cut 
into pieces of comparatively small areas, each of which can 
be laid successively on the table of a press such as is used 
in producing the rondelles. Assume that one of these pieces 
is ta support a film of gold leaf. The worker exposes the 
glass to the steaming vapor from a boiling pot, lays the 
gold leaf on the heated and moistened surface, and gently 
rubs it with a ball of cotton batting to insure uniform 
contact. The glass, with the gilded side up, is laid on the 
press table and a ladleful of molten glass is poured on 
over the gold—the heat of the overlaid glass and the pres- 
cure of the plunger serving to weld or unify the thin sheet 
of glass and the heavier glass that is to serve as a backing. 
In this manner, the glass for gold, silver, and copper tes- 
serae is produced. Furthermore, additional artistic effects 
may be obtained by tinting the superficial thin film of glass 
or by adding color to the heavier backing glass, especially 
when a ruddy tone is desired as a backing for gold leaf. 
Our description, so far, applies to smooth-surfaced metallic 
tesserae. 

The effectiveness of metal-film glass can be considerably 
varied and heightened by giving a textured outer surface 
to the glass. This is done by placing an iron plate, with 
a suitably modeled surface, on the press table and then 
laying a sheet of thin metal-coated glass on that plate 
the metal film being upward. A ladleful of molten glass 
is then poured on the thin sheet and suitably confined by 
surrounding or flanking metal bars. When the plunger 
of the press descends, the whole mass, which has become 
plastic, is given the impress of the figured supporting plate 
of iron. The rondelles or cakes so fashioned are then car- 
ried to the annealing furnace, and, after that treatment, they 
can be readily scored and broken into tesserae of prescribed 
or suitable sizes. 





The thin film of glass covering the 
metallic tesserae effectually protects them from the atmos- 
phere so that the metallic luster will remain undimmed 
indefinitely. In some instances, where the composition of 
certain colors is decidedly expensive, costs are kept lower by 
making the exposed surface alone of the desired tint and 
forming the main and underlying mass of the rondelle of 
a cheaper glass. The two-layer glass is made by super- 
posing a heavy layer of the cheaper glass upon a thinner 
sheet of the more expensive glass and uniting them by pres- 
sure while heat makes this possible—the procedure being 
virtually a duplicate of that already mentioned. When 
glass of this sort is used in a mosaic the fractured 


surface is not the one exposed in the finished mosaic. 

Barry Faulkner’s contribution to the mosaic consists of an 
original sketch in color, 6 feet 7 inches long and 1 foot 2 
inches wide; next, a colored enlargement one-third full size; 
and, finally, full-size, solar-print enlargements of the different 
sections. The latter, made from a succession of photographs, 
were strengthened by hand to emphasize lines and areas 
that did not reproduce vigorously because of the colors used 
by the artist in the original. In the studio of Ravenna 
Mosaics, Inc., tracings have been made of these full-size 
enlargements and the various parts of the design trans- 
ferred in reverse to sheets of thick paper upon which each 
mosaist will arrange the tesserae forming that much of the 
mosaic. All told, there will be in the neighborhood of 600 
unit parts, having an average area of 114 to 2 square feet, 
and the outlines of most of these small sheets will be ir- 
regular like those of a picture puzzle. Each part will have 
a given number, and all will be assembled in accordance 
with a plan similarly numbered and contoured. Control 
lines on the back of the paper mounting of each mosaic 
section will register with one another as the mosaic is pro- 
gressively installed upon the wall. 

With the one-third size colored design suspended con- 
veniently before them, the several mosaists will build up 
the sections assigned them—attaching the tesserae to the 
supporting paper with a flour paste that dries slowly. The 
faces of the tesserae will be against the paper, and the up- 
turned backs will ultimately be embedded in the mortar 
that will hold the mosaic fast to the wall. The tesserae 
are arranged so as to leave a narrow free space around all 
four sides of each of them; and the binding mortar will 
fill these channels when the mosaic sections are shoved into 
proper position in the loggia of the RCA Building. It 
will be noticed that the mosaist assembles his work in re- 
verse; but even so the appearance of most of the tesserae 
is a duplicate of the nether face—the exceptions being the 
metal-film tesserae with their backing of thick and rather 
common glass turned up. 





Even so, the skilled mosaist 
knows how the mosaic is developing. 

One by one, the units of the design will be finished by 
the mosaists and arranged in their prescribed order on the 
floor of the studio, where they can be judged under different 
light conditions and any imperfections quickly detected. 
Corrections or alterations can be made promptly; and the 
work will not leave the studio until the experts there and 
the artist, himself, approve. The fabrication of the Faulk- 
ner mosaic will consume about three and a half months. 
This is understandable when one is reminded that each 
tesserae will have a length of approximately 1 inch and 
a widtlr just short of 3 inch. Every one of these bits 
of glass will have to be arranged in accordance with the 
design and in harmony with the colors used by the artist. 
The term harmony is a correct one, and for this reason: 
Where the artist employs an area of a single color, the 
mosaist will use tesserae of varying shades of that hue and 
possibly some tesserae of a dissimilar but harmonizing color. 
The result is sufficiently diversified to produce tones and 
effects that are extremely pleasing and varied even while 

(Continued on page 10) 
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British Start Production of Cheap Glassware 


NCOURAGED by the change brought about in British 

fiscal policy in 1932, and the resulting tariff (at first 

50 per cent and now 20 per cent) on foreign glass, one of 

the biggest British glass manufacturers has embarked on the 
mass production of domestic table glass. 

For many years the manufacture of cheap glassware of 
this kind has been practically a Continental monopoly, 
Britain obtaining the bulk of her supplies from Belgium and 
Czechoslovakia. The quantity imported in 1930 was valued 
at £2,000,000 ($10,000,000). 

The concern in question, United Glass Bottle Manufac- 
turers, Ltd., St. Helens, has installed plant and equipment to 
produce glassware of the types that are in wide demand and 
are suitable for automatic manufacture. 

The new ware, which bears the name “Sherdley,” after 
the Sherdley works of the combine, has made its debut on 
the market. A large range of glasses, sugar basins, cream 
jugs, fruit and salad bowls, etc., has been produced, and 
fresh numbers are being added to the list. The retail price 
of most of these articles is not more than 12 cents each. 

At a luncheon recently held in London, Sir Max Bonn, 
chairman, said they were gathered together for an informal 
christening party for the new ware. The pedigree of the 
infant, he said, was “By Fiscal Policy Out of Being Pushed 
Off the Gold Standard.” The ware has been accepted as 
good in quality, acceptable in design, and, above all, within 
the reach of the great Woolworth public. 











Glass Technology Course at Alfred University 
The New York State College of Ceramics at Alfred, New 
York, opened for the year 1932-33 with a 41.8% increase 
in enrollment. The freshman class numbers 135, 90° in 
engineering and 45 in applied art, making a total for the 
four classes in the Ceramic College of 245. This increase 
has been due in a large measure to the increased space pro- 
vided by the new building and the superior facilities offered 
by new and splendid equipment. 

Dr. C. F. Binns, whose retirement, after thirty years of 
service took place in December, 1931, has been made Director 
Emeritus of the School and is available for consultation and 
advice. Dr. M. E. Holmes, head of the Department of 
Ceramic Engineering of the Missouri School of Mines, was 
secured as the new Dean of the College. 


New Department of Glass Technology 

With the development of the new building, a department 
of glass technology and a glass testing laboratory was 
planned. Dr. S. R. Scholes, research chemist of the Federal 
Glass Co., Columbus, Ohio, was selected to take charge of 
this new department. 

Forty thousand dollars was appropriated by the State De- 
partment at Albany for the purpose of furnishing the new 
building, and every effort has been made to completely 
furnish the plant with the best possible equipment. In 
general the building is to be used by all three departments 
of the college, consisting of the departments of general tech- 
nology and engineering, glass technology and applied art. 

The sub-basement and basement, house the testing labora- 
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tories, clay and plaster shops, glass laboratories, dry room 
and furnace room. 

This new building is not a substitute—but is to provide 
additional space for the college. The original building takes 
care of the department of ceramic chemistry and the labora- 
tories for freshmen and sophomores. ‘The department of 
ceramic art occupies a third building, north of the unit, 
which originally was a dairy in connection with the State 
Agricultural School. 

Aside from the special glass furnaces, there are to be kilns 
for load-testing, P.C.E. tests, frits, and high temperature work. 

A number of new courses have been added to the cur- 
riculum, among them the department of glass technology is 
of particular note. It is the first department of its kind in 
the United States and will thoroughly prepare the graduate 
for immediate usefulness in the glass industry. Dr. S. R. 


Scholes is Professor of Glass Technology and in full charge 
of the Glass Department. 

The Department of Glass Technology offers the following 
courses: glass making materials and melting processes, 
glass working and testing, glass colors and decolorizing, the 
physics of glass, and glass thesis. 

In the furnace room, there are three laboratory size fur- 
naces for experimental glass melting. The crucible furnace 
has a six crucible capacity, each melting one pound of glass. 
A pot furnace fires six closed pots each of ten pound capacity. 
A miniature tank furnace melts 900 pounds of glass at one 
time. This will furnish glass enough so that actual hand 
blowing and pressing can be carried ou. The intention in 
having these various types of glass furnaces is to give the 
student a practical working knowledge of the different 
methods of melting glass and to make experimental glass. 





February Meeting, American Ceramic Society, Pittsburgh, Pa. 


The Society will convene February 12-18, 1933. Unless 
otherwise specified, all meetings will be held in the William 
Penn Hotel. Admission to technical sessions and manufac- 
turing establishments will be by official badge or student 
courtesy card only. Tickets for social events will be pro- 
vided for all who register. The registration fee is $2.00 per 
person. The hotel charges $1.00 per person for luncheons. 
Exhibits will be open for inspection on Sunday from 10 a. m. 
to 6 p. m. and then daily from 9 a. m. to 8 p. m. 


SUNDAY, FEBRUARY 12 


8:00 p. m. Musicale. Cardinal Room. Admission by 
ticket only. 

10:00 p. m. Reception. Silver Room. 

Monpay, FEBRUARY 13 

10:00 a. m. General Meeting. Urban Room. 

12:00 noon General Luncheon. Silver Room. 

2:00 p. m. Meetings of Divisions. 

9:30 p. m. Cabaret, dance and supper. Chatterbox. 
Admission by ticket only. 

TuEsDAY, FEBRUARY 14 

9:30 a. m. Meetings of Divisions. 

12:00 noon Luncheons of separate Divisions. 

2:00 p. m. Meetings of Divisions. 

8:00 p. m. Public Lecture. Auspices of Fellows. Dr. 
E. W. Washburn, U. S. Bureau of Stand- 
ards, “The Phase Rule in Ceramics.” 
Urban Room. 

WEDNESDAY, FEBRUARY 15 

9:30 a. m. Meetings of Divisions. 

12:00 noon Luncheons of separate Divisions. 

2:00 p. m. Sight-seeing tour of Pittsburgh (2:00 p. m. 
Meeting of the Fellows. Cardinal Room.) 

8:00 p. m. Dr. Phillips Thomas’ lecture with demonstra- 
tions on “Electrons at Work and Play.” 
Urban Room. Admission by ticket only. 
THURSDAY, FEBRUARY 16 

10:00 a. m. General Session. Business Meeting. Urban 


Room. 


12:00 noon General Luncheon. Silver Room. 
2:00 p. m. Symposium on Business Management. Urban 
Room. 
Fripay, FEBRUARY 17 
All day. Plant Visits. 
Ladies’ Program 
SUNDAY, FEBRUARY 12 
8:00 p. m. Musicale. Cardinal Room. Admission by 
ticket only. 
10:00 p. m. Reception. Silver Room. 
Monpay, FEBRUARY 13 
9.30 a.m. Meeting of Ladies. Red Room. 
1:00 p. m. Luncheon. College Club, 143 N. Craig St. 
Admission by ticket only. 
2:30 p. m. Showing of colored motion pictures of Dr. 


Alexander Silverman’s glass _ collection. 
302 Thaw Hall, University of Pittsburgh, 
University Place and O’Hara St. The col- 
lection itself will be on exhibition after the 
pictures are shown. 

Cabaret, dance and supper. Chatterbox. Ad- 
mission by ticket only. 


9:30 p. m. 


TUESDAY, FEBRUARY 14 
11:00 a. m. Tour through Mellon Institute of Industrial 
Research, O’Hara and Thackeray Sts. 
Bridge-Luncheon. University Club, 123 Uni- 
versity Place. Admission by ticket only. 
Public lecture. Auspices of the Fellows. Dr. 
E. W. Washburn, U. S. Bureau of Stand- 
ards, “The Phase Rule 
Urban Room. 


1:00 .p. m. 
8:00 p. m. 
in Ceramics.” 


WEDNESDAY, FEBRUARY 15 

10:00 a. m. Tour of H. J. Heinz Company’s food pre- 

serving plant, 1062 Progress St., North 
Side, followed by luncheon. 
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. m. Sight-seeing tour of Pittsburgh. Cars will 
leave H. J. Heinz plant immediately after 
the luncheon. 

Dr. Phillips Thomas’ lecture with demonstra- 
tions on “Electrons at Work and Play.” 
Urban Room. Admission by ticket only. 


8:00 p. m. 


THURSDAY, FEBRUARY 16 
10:00 a. m. Tour through Carnegie Museum and Phipps 
Floral Conservatory, Schenley Park. 
FRIDAY, FEBRUARY 17 
All day. Plant visits. Women who are interested may 
arrange to accompany the men on these 
trips 


Century of Progress Exposition 


The 1933 summer meeting of the American Ceramic So- 
ciety will be held at Chicago during the week of June 25 in 
connection with the Century of Progress exposition. This 
period has been designated “Engineering Week.” The objec- 
tives of the proposed program are: (1) to provide arrange- 
ments for visitors to see exhibits of special interest to them 
under unusually favorable circumstances, and (2) to provide 
means for bringing before ceramists and thus before the 
public, through addresses, demonstrations or both, some of 
the high lights of ceramic contributions to man’s progress. 
On Wednesday, June 28, a joint program of several inter- 
ested societies will begin with a meeting at 9:30 a. m. to 
receive the coat lapel decoration for identification of the 
members and to form in groups to be taken by guides to the 
selected exhibits. At 7 p. m. there will be a banquet in the 
Hotel. It is expected that prominent engineers, 
scientists and ceramists of various nations will be present. 


Stevens 


Great Glass Mosaic 

(Continued from page 7) 
the general visual impression is that of the color prescribed 
by the artist. This is one of the contributions of the 
mosaist to the success of the artist’s work, and one that 
makes a mosaic different from other forms of mural deco- 
ration. 

When all the sections of the Faulkner mosaic have been 
finished and duly approved, they will be packed in boxes 
and transferred to the RCA Building. The installing in 
the loggia of that structure will proceed in an orderly man- 
ner after several square feet of the supporting wall is 
coated half an inch thick with a cement-lime mortar that 
takes from four to five hours to set. This time is sufficient 
to allow for any readjustment, if necessary, and also to press 
the tesserae into the mortar a trifle unevenly to avoid flat- 
ness. In this way faint shades are induced that add meas- 
urably to the fascinating general effect of the play of light. 
When the mortar has set, then the supporting paper of the 
mosaic sections is dampened so that it can be stripped off. 

Should the mortar be too light or too dark in any area 
of the mosaic, it is removed with water and stiff brushes 
for a fraction of an inch, and into the channels surrounding 
the tesserae is pressed and rubbed mortar that will better 
blend the colors of the mosaic or heighten or subdue them 


as may be desired. This gives the mosaists a chance to 
make the most of their work and, finally, to adapt it nicely 
to the conditions imposed by the architectural setting. The 
point that should be emphasized is that the present-day 
mosaist does his work amid comfortable and convenient 
surroundings that contribute to his best expression, and his 
handiwork does not leave the studio until it satisfies him 
and every one else concerned. The method of assembling 
on supporting paper makes for safe transportation and 
also for comparative ease of installation. ‘Thus, production 
is favored at every stage; time is saved in many directions; 
and the final result is uniformly a sympathetic and ad- 
mirable interpretation of the artist’s design. Incidentally, 
the cost of production is much lower than it would be if 
the work were done in the oia way. All these reasons carry 
weight with the architect and have a bearing in the con- 
tinually expanding employment of glass mosaics. 


Incandescent Lamp Sales in 1932 

A preliminary estimate of the number of incandescent 
lamps sold in the United States during 1932 indicates a total 
of 546,600,000 for both large and miniature lamps, accord- 
ing to a review of the electrical industry by John Liston in 
the General Electric Review for January. 

This quantity includes 330,800,000 large lamps with metal 
filaments and 214,600,000 miniature lamps with metal fila- 
ments. The use of carbon-filament lamps, as in previous 
years, continues to decrease. The total of these, both large 
and miniature bulbs, is estimated to be 1,200,000—about 
one-third the total for 1931. 

An outstanding development in the design of higher- 
wattage lamps is a “bi-post,” type of construction. This is 
at present used on 5,000-watt studio and floodlighting lamps, 
and on 1,000-watt airway-beacon lamps. A number of new 
lamps were developed for various applications, including a 
new line for household use, with a low price range. Among 
the outstanding developments are the photoflood lamp for 
home motion picture photography, a pyrometer lamp for 
measuring industrial furnace temperatures, and a new, three- 
filament lamp for automobile headlights. 


Canadian Glass Production 

Production from the glass industry in Canada during 
1931 was valued at $9,937,411, or 18.5 per cent under the 
output of $12,191,752 in the previous year, and, excepting 
the $8,842,588 of 1922, was the lowest value reported for 
any year since 1920. 

According to the Dominion Bureau of Statistics, the 66 
plants of Canada engaged in the production of glass and 
glass products reported a working capital of $14,873,963, 
and afforded employment to a monthly average of 2,956 
persons, who were paid $3,564,192 in salaries and wages. 
Purchased materials cost $3,586,570, and the value added 
by manufacturing process amounted to $6,350,841. 

Pressed and blown glass was produced in six plants, 
located as follows: two in Quebec, two in Ontario, one in 
Manitoba and one in Alberta. This branch of the industry 


reported an output of $7,103,039 as against $8,673,064 in 
Production consisted of bottles, jars, etc. 


1930. 

















January, 1933 


THE GLass INDUSTRY 11 





Fourcault Plants Combine Sales Efforts 

Announcement was made last week of the organization by 
the users of Fourcault sheet glass drawing machines of a 
sales company to handle their combined production of flat 
glass under the name of Fourcault Sales Company. In- 
cluded in the enterprise are the following concerns: Baker 
Bros. Glass Co., Okmulgee, Okla.; Blackford Window 
Glass Company, Vincennes, Ind.; Harding Glass Company, 
Ft. Smith, Ark.; Quertimont Glass Company, Fairview, Pa.; 
Rolland Glass Co., Clarksburg, W. Va.; Scohy Glass Co., 
Sistersville, Pa.; Wichita Falls Window Glass Company, 
Wichita Falls, Tex. The new organization is located at 500 
Fifth Avenue, New York, with Thos. P. Geohegan in 
charge. 





THE STANDARD PLATE GLASs COMPANY’s plant at Butler, 
Pa., was disposed of at a receiver’s sale in Pittsburgh on 
December 10. The price paid was $406,000 and it was 
reported that the negotiations leading to the transaction were 
carried out by C. E. Frazier of Washington, Pa. as repre- 
sentative of interests connected with the St. Gobain Com- 
pany of France, which is the dominating organization in 
the European plate glass industry. 





THE TarRIFF COMMISSION announced on December 16 
that the President has approved its report under the pro- 
visions on rate adjustment in the tariff act of 1930, with 
reference to blown glass tableware, dutiable under paragraph 
218 (f) of the tariff act of 1930, and that no change in the 
present rate of duty of 60 per cent ad valorem was made. 
The commission under date of December 19, 1932 issued 
an order postponing the hearing on plate glass scheduled 
for February 1, to February 3, 1933. 





THE PENNSYLVANIA WirRE GLAss Company, Philadel- 
phia, Pa., has moved its office from the Pennsylvania Build- 
ing to 1612 Market Street. 





THE ToTAL PRODUCTION OF POLISHED PLATF GLAss by 
the member companies of the Plate Glass Manufacturers of 
America, as reported by P. A. Hughes, the Association Secre- 
tary, for the month of November, 1932, was 4.510960 sq. ft., 
as compared to 3,935,416 sq. ft. produced by the same com- 
panies in the preceding month, October, 1932, and 3,384,882 
sq. ft. produced by the Association members in the corre- 
sponding month last year, November, 1931. 





Frederic Bowen Lincoln, born in Brooklyn in 1867, 
died on December 14, 1932, at Louisville, Ky. 

Mr. Lincoln affiliated himself with the Corhart Refrac- 
tories Company at the time of its organization, and as vice 
president and general manager has been active in the affairs 
of the company since its inception. 

Prior to that time he had been connected in engineering 
and management capacities with various Eastern - railroad 
and engineering corporations. 

















PERFORMANCE 


lhe: 


In Photo A, 
the Port Bottom Blocks 
are Made of Mix 89! 


Look at these two photos carefully. They 
were taken after a recent run at the Harding 
Glass Co., Fort Smith, Ark. The materials 
shown in each port were, of course, installed 
in this furnace at the same time. 


In Photo A, the bottom blocks are made of 
Laclede-Christy’s Mix 89. There is but little 
incrustation. No cracking. No dripping. 
No fusion. 


” 
In Photo B, the bottom blocks are made of 
a much higher-priced competitive material. 
Note the crack and erosion; the incrustation 
all over the surface; and the fusion of sur- 
rounding silica material. 


Morat: Use dependable, tried-and-proved 
Mix 89. It’s not only cheaper; it’s better! 


You will get better results if you buy your Fire 
Brick, Checker Tile, and High Temperature 
Mortars and Cements from the Glass Industry 
Specialists. 


LACLEDE-CHRISTY, ST. LOUIS, U.S. A. 


Mix 89 


A LACLEDE-CHRISTY PRODUCT 


1 
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Current Prices of Glass-Making Materials 
December 21, 1932 


Quotations furnished by various producers, manufacturers and dealers. 








acid 


Citric (dom.) ccccccelD 
Hydrockloric (HCl) 20° tanks, per 100 Ib 
Hydrofiuoric (HF) 60% (lead carboy)..lb 

ee Me GUD 08k ce secasidsckecses | 
Nitric (HNO,) 38° carboy ext. Per 100 Ib. 
Sulphuric (H,SO,) 66° tank cars......tor 
Tartaric 


Aluminum hydrate (Al (OH),) 

Aluminum oxide (A13;0s3) 

Ammonium bifluoride (NH,) FHF .......ib 
Ammonia water (NH,OH) 26° drums....ib 
Antimony, metallic (Sb) ......... esseees ib 
Antimony oxide (Sb,O;) 

Antimony sulphide (Sb,S;) 

Arsenic trioxide (As,0,;) (dense white), 


Rarium carbonate (BaCO;), Crude, 
(Witherite) 90%, 99% through 200 mesh ton 
90% through 100 mesh 


Barium hydrate (Ba(OH);) 


Barium mixture, 
St. Louis 


Barium nitrate (Ba(NO,)s) 
Barium selenite (BaSeQ,) 
Barium sulphate, in bags 


glassmaker's, f.o.b. 


Barium sulphate, glassmaker’s, 
bulk, f.0.b. shipping point, 


carlots, 


Bone ash 

Borax (Na,B,0-;10H,O) , 
Granulated In bags, Ib. 
Powdered In bags, Ib. 

Boric acid (H3BO;)............+. In bags, Ib. 


Cadmium sulphide (CdS)— 


Chromium oxide (Cr3s0,) 


Cobalt oxide (Co,0,) 
In bbls. 
In 10 Ib. 
Copper oxide 
Red (Cu,O) 
Black (CuO) 
Black prepared 
Cryolite (Na;Al F.) Natural Greenland 
Kryolith) 
Synthetic (Artificial) 


Epsom salis (MgSO,) (imported) Per 100 lb 


tins 


Feldspar— 


Carlots Less Carlots 
-29 
1.10 
13% 
i0-.114 


21 
04%-.05 05% -.06 

0 

15% 


07% 

19.00 24.00 
15.00-16.00 18.00 
-06 -06 


02 .02%-.02% 
-02%4-.02% 
-04%-.04% 


-60-.75 
-55-.65 
1.30-1.50 


19 


1.15-1.25 
1.35 


25 
-17-.19 
.22 


09% 
0955 


1.15-1.26 


Kryolith (see Cryolite) Carlots 
Lead chromate (PbCr0O,) i oe 
Lead oxide (Pb;0,) (red lead) i -055 
Litharge (PbO) .045 
Lime— 
Hydrated (Ca(OH),) (in paper 
sacks) 
Burnt (CaO) ground, in bulk 
Burnt, ground, in paper sacks 
Burnt, ground, in 280 Ib. bbls..Per bb! 
Limestone (CaCO,) 
Magnesia (MgO)— 
Calcined, heavy (in bbis.) i 06 
light (in bbls.) 
“extra light (in bbls.) 
Magnesium carbonate (MgCO,) 
Manganese 85% (MnO,) 
Nickel oxide (Ni,O,), black— 
St renee MUON © ca pcecacencvcicsecce ib 
Nickel monoxide (NiO), green— 
for nickel content 
Plaster of Paris, bags 
Potassium bichromate (K,Cr,0-;)— 
Crystals 
Ground 
Potass‘um carbonate—94-96% 
Calcined (K,COs) 96-98% 
Hydrated 80-85% 
Potassium chromate (K.CrO,) 
Potassium hydrate (KOH) 


5.50 
5.00 
7.00 
2.15 

1.50-2.50 


(caustic 


Potassium nitrate (KNO;) (gran.)....... Ib 
Potassium permanganate (KMn0O,) 
Powdered blue 

Rochelle salts, bbls. 


Rutile (‘TiO,) powdered, 95% 
Salt cake, glassmakers (Na,SO,) 
Selenium (Se) 
Silver nitrate (AgNO.)..... (100 oz.) per oz 
Soda ash (Na,CO;) dense, 58%— 
Bulk, on contract Flat per 100 Ib 
In barrels Per 100 Ib 
Per 100 Ib 
-025 per 100 Ibs. higher 
Sodium bichromate (Na,;Cr,0O;) 07 
Sodium hydrate (NaOH) (caustic 
soda) Solid Per 100 it 
Sodium nitrate (NaNO,)— 
Refined,(gran.) in bbls 
95 per cent 
Sodium selenite (Na,SeO;) 
Sodium fluosilicate (Na,SiF,) 


Spot orders.. 


2.50 


1.195-1.295 


05% 


T.ess Carlote 
30 
06% 
05% 


07 

23 
37 
10 
.03 


35 
23 00-29 


09% 
12 
0556 
.07 
06% 
25 


08 
06-.06% 

17 

1.35 
13% 


-20-.25 
1.70 
-20 

1.90-2.13 


1.72%-1.92% 


OT% 


3.62 
1,145-1.345 


2.00 
-06 


11.50-17.50 
11.00-11.50 13.00 
10.78-11.00 12.00 
9.50-11.00 ar 


12.00-18.00 Sodium uranate (Na,;UO,) Yellow or 


Orange 
Sulphur (S)— 
Flowers, in bbis 
Flowers, in bags Per 100 lb 3.45-3. 6: 
Flour, heavy in bbis Per 100 lb 3.20-3 4 
Tin chloride (SnCl,) (crystals) : .39 
Tin oxide (SnO,) in bbis .29% 
Uranium oxide (UO,;) (black, 96% U.sOs,) 
100 Ib. lots. Black 
Yellow 
Zine oxide (ZnO) 
American process, Bags 


1.50-1.65 


Per 100 ib 8.80-4.0¢ 
fluorspar (Cal’2) domestic, ground, 96- 
98% (max SiO;, 24%) 
Bulk, carloads, f.o.b. mines 
In bags or barrels 
Imported 


30.00 
34.00 
30.00-31.00 


39.00 
33.00-37.00 

07 

04-.07 


Formaldehyde 
Graphite (C) 
{ron oxide— 


Red (Fes O;) 
Black (FeO) 


Kaolin (f.o.b, mine) 
English, lump, f.o.b. New York 


ee 0425 
04% os 
8.00-9.00 
14.50-25.00 


Zircon 
Granuiar (Milled .005-.02c higher) 


24.50-30.00 Crude. Gran. (Milled .005-.02c higher: 








